Key indicators: single-crystal X-ray study; T = 300 K; mean (C-C) = 0.003 Å; R factor = 0.044; wR factor = 0.130; data-to-parameter ratio = 13.7.
In the title compound, C 10 H 20 N 4 O 3 , the piperazine ring adopts a chair conformation. The molecule adopts an E conformation across the C=N double bond, with the -OH group and the piperazine ring trans to one another. Further, the H atom of the hydroxy group is directed away from the NH 2 group. An intramolecular N-HÁ Á ÁO contact occurs involving the NH 2 group and the oxime O atom. In the crystal, molecules are linked via strong N-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds with alternating R 2 2 (6) and C(9) motifs into tetrameric units forming R 4 4 (28) motifs.
Related literature
For the synthesis, characterization and biological activity of piperazine and its derivatives, see: Gan et al. (2009a,b) ; Willems & Ilzerman (2010) . For a related structure, see: Gowda et al. (2009) . For hydrogen-bond motifs, see : Bernstein et al. (1995) ; Etter (1990) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2004 ); cell refinement: SAINTPlus (Bruker, 2004) ; data reduction: SAINT-Plus and XPREP (Bruker, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97. 
To a solution of N-boc-piperazine (10.6 mmol) in 20 ml of acetonitrile was added cyanogen bromide (10.7 mmol) and K 2 CO 3 (21.2 mmol) at -10°C. The reaction mixture was stirred for 18 h at room temperature under nitrogen atmosphere.
N-Cyano-4-boc-piperazine was obtained. To N-cyano-4-boc-piperazine (4.6 mmol) in methanol was added NH 2 OH.HCl (9.3 mmol) and stirred for 30 min at room temperature. The solvent was removed under reduced pressure and the crude product was washed with cold water and dried to yield white solid product. Single crystals employed in X-ray diffraction studies were obtained from slow evaporation of the solution of the compound in methanol.
Refinement
The H atoms were positioned with idealized geometry using a riding model with C-H = 0.93 Å. All H atoms were refined with isotropic displacement parameters (set to 1.2 times of the U eq of the parent atom).
Computing details
Data collection: SMART (Bruker, 2004 ); cell refinement: SAINT-Plus (Bruker, 2004) ; data reduction: SAINT-Plus and XPREP (Bruker, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

